The effect of modification of sulfhydryl groups in soybean lipoxygenase-1.
Soybean lipoxygenase-1 was found to contain five free sulfhydryl groups and no disulfide bridges. Three sulfhydryl groups react readily with methylmercuric halides. This modification results in significant changes of the catalytic properties of the enzyme. Comparison of modified and native lipoxygenase-1 shows the following: 1. The catalytic constant of the oxygenation of linoleic acid is reduced by approximately 50%, whereas the affinity towards linoleic acid remains unaltered. 2. At high concentrations of substrate and low concentrations of enzyme the kinetic lag phase in the oxygenation is considerably longer. 3. The regio- and stereospecificities of the oxygenation are significantly lower. 4. Besides hydroperoxides, oxo-octadecadienoic acids (4%) are formed during the oxygenation. 5. The cooxidation capacity is considerably enhanced. Treatment of methylmercury-modified lipoxygenase-1 with NaHS results in the complete recovery of the sulfhydryl groups and of the catalytic properties.